Cardiomyopathy-associated mutations in tropomyosin differently affect actin-myosin interaction at single-molecule and ensemble levels.
In the heart, mutations in the TPM1 gene encoding the α-isoform of tropomyosin lead, in particular, to the development of hypertrophic and dilated cardiomyopathies. We compared the effects of hypertrophic, D175N and E180G, and dilated, E40K and E54K, cardiomyopathy mutations in TPM1 gene on the properties of single actin-myosin interactions and the characteristics of the calcium regulation in an ensemble of myosin molecules immobilised on a glass surface and interacting with regulated thin filaments. Previously, we showed that at saturating Ca2+ concentration the presence of Tpm on the actin filament increases the duration of the interaction. Here, we found that the studied Tpm mutations differently affected the duration: the D175N mutation reduced it compared to WT Tpm, while the E180G mutation increased it. Both dilated mutations made the duration of the interaction even shorter than with F-actin. The duration of the attached state of myosin to the thin filament in the optical trap did not correlate to the sliding velocity of thin filaments and its calcium sensitivity in the in vitro motility assay. We suppose that at the level of the molecular ensemble, the cooperative mechanisms prevail in the manifestation of the effects of cardiomyopathy-associated mutations in Tpm.